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(54) FUEL REFORMER 

(57)Abstract: 

PRfOBLEM TO BE SOLVED: To provide a fuel reformer capable being stably 
operated through a long period. 

SOLUTION: The fuel reformer 10 is an apparatus for feeding raw fuel material R to 
the inside of a reforming tube 1 1 in which a reforming catalyst (c) is packed and 
discharging a reformed gas F and at least a part of the apparatus with which the 
raw fuel material R and the reformed gas F are brought into contact is made from 
austenitic stainless steel and at least a part of the apparatus with which a 
combustion gas and a waste combustion gas W are brought into contact is made 
from ferritic stainless steel. As the austenitic stainless steel, a steel kind containing 
0.02-0.10 mass% C, 1.5-2.5 mass% Si, <2.0 mass% Mn, <0.04 mass% P. <0.02 mass% 
S, 7-12 mass% Ni, 15-25 mass% Cr, 0.001-0.1 mass% sum of one or more kinds of Y 
and REM (rare earth metals) and 0.02-0.20 mass% N is used. 



11* R 




LEGAL STATUS 

[Date of request for examination] 20.08.2004 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiners 
decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.gojp/PA1 /result/detail/main/wAAADYaanaDA41 5286005P1 .htm 



2006/03/01 



O9>0#wm/¥ (J P) 



«» ^ m 4# it ^ $g (a) 



<ll)*fHMftBI*4 
#^2003 -286005 
(P2003 - 286005 A) 
(43)^P9 0 ¥*&15^10/i 7 0 (2003. 10.7) 



(51) IntO. 7 

C 0 1 B 3/38 
C 2 2 C 38/00 
38/50 



3 0 2 



F I 

C 0 1 B 3/38 
C 2 2 C 38/00 
38/50 



T-73-r(##) 
4G 1 4 0 



3 0 2Z 



<21)ttHg## 


4$S2002 - 90208( P2002 - 90208) 


(7DBBHA 


000004581 












¥j£H4p 3 £ 28 B (2002. 3. 28) 




«M» i P«BaEyL®rt3TB4#i# 






C7DHMA 


000001889 
































iunm«fS^r)7SFttmHr497esfi6 asm 














<74)ft«A 


100092392 



















(54) HMO&ft] KAttSlg 



C57) mm 

i mm ) tsmvm& 1 o at, »m<i>& c a^is 3 nfc 

Xf-i-J h^^U^Cfi, C : 0 .0 2 — 0 . 1 0 
Si : 1.5-2 .5»fi%, Mn : 2 .OS* 
KfcTF. P : 0.0 4 »«%«T. S : 0 . 0 2 StJB%tt 
T, Mi : 7 - 1 2 Cr : 15-2 5OT%, 

YRCKR EM <»±»£K) O 1 «Xtt2«£Lh : 
•CO .00 1-0.1 11%, N : 0 . 0 2 - 0 . 2 0 Mm 
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(2) 
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2lto*C : 0.02-0.1 011%, Si : 1.5- 
2 . 5 mm%, Mn: 2.0 Wfi%fcTF, P: 0.041 
g%«T, S : 0 .0 2St%«T, N i : 7-121 
fi%. Cr : 15-2 511%, YSO'REM(#±S 
©18X«2««±: ^itro .0 0 1-0 .IS 
S%, N: 0.02-0. 20 Kffl%, SK»#S91WK: F 10 

n-c 0 » S C i «4tS i r 4«H*»a, 

U^iH^MCCN b : 0 .0 5-0 .511%, T i : 0 . 
0 5-0 .511%, Mo : 0.1-4 .Ogf%, C 
u : 0 . 1 -4 .011%. A 1 : 0 .0 1 - 2 .511 
%, Ca : 0 .0 0 1 -0 . 1 ftB%<Z> l«X»2«£Lb 

m>^^«S«l**X<hjg«!-r-2)d>^< <h&— 8B#C : 0 . 
0 2ffS%«T, S i : 2 .5SS%feTF. Mn : 2.0 
MS%«T, P : 0 .0 4JH%HT, S : 0.0 2 MS 
%«T\ N i : 0 .6II%OT, Cr : 15-2 51 
S%, N : 0 .0 2Il°/o«T, A 1 : 2.5-4.01 
m%£i^ asaB^HRWCCF e©«^7 * ^ 

[3113854 ] St*^3SBtt©7a:7-r F^r>U^ 
iH#H&CYRO'REM («±JH#») 0 1iXtt21£( 30 
_h : ^ItT 0.001-0.1 11%, N b : 0.05- 
0 . 5 mM%, T i : 0.05-0.5 11%, M o : 0 . 

1-4.0 11%, C u : 0 . 1 - 4 . 0 M£%<£> 1 «X 
tt 2 «W±*«W8*WWt«. 

[»*15 1 ttfb**»«S4**JR * *tt#Xic» 

[0 00 1] 
[0 0 0 2] 

KftB««ottlDiaK***jJ:*7 o 0 # cr»HS* J flll£S 
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i o oo'CMtcom^cm^zctft&z* */c, 

■C». 7K*:$^7 5%, -KfL^:+^%, — ISffc^g 

3f4»»S©1«fiE»»«. ^ A, *5R. -Kfb^SI. 
-Mfb«3R9*£tfiBS#B»ec» *. 5 C £ #K#3 ft 

[0 0 0 3 ] tt«Wf4*«S*4«RSO«lfiSEttf4«cfiefli-r 
A. tKSR, -BMfcgaS. -BtfbKSWffS: 

c r *stff«wit#*4rttc r mtm^wm^mtem 

fbffi«#«ffifc#i5RS*i. MbKWc<fcoTm*#EIR 
3ft£„ Hit, Cr, N i *«£»JtoTS±»ttttfc|a] 

r«C rXttC r . N i C t ltd; 0 Wftttft 

»*UT:te 0, Cr ^WfiteiiSf; 1 1 M%«±teSBS 

m ii 7s <0ttKSJ£CC ^otMb/cCO, H 2 ©fl- it , 

»<b**«^©»i(Sie*ffi«3#Sfc«>. JUftft 

3 ft r o & rtMffilffl »#» - Kffl© t - h * Ji/3&s» 

[0 004] *WIBCCt>fc^r«»*K**^S»3 
o T »{b**« ^ ^ ©*»SIS»S4 <ST 3 # ^> C <b t> 

[0005] Wftffl&ccttiB-raxT 1 >u^«tcBBur 

J I S »Br SUS3 0 0 #^?CD SUS 3 0 2^< 
-XCC»fi#WiShr*5>5. C rtfi^l 5HS%W 
±&Cffi«KS3*iri>So /ciitl SUS3 1 OS 

2 5»S%fISOC r ^tC^c C rMtO 
WJOfctS DTHM{ b14^±-T S 4>©<D. 7 0 0-8 0 

owarswgMb^is^u. »fb-r*«fli^**. c 

©lftfb3S* <a*fb) tt. FeCr*3Eftir*&IWB 
■fb^<DtfTtBtc@H^ S 4><or * 0 , Cr < 

[0006] *fc. »<b*3RK^. -Bfb*«R. 

***tiAr4ai)a«*****. a«*«*f-r4i. «a 
c*sa*©c r tft&u, eatft*r^oA»fb«9^ 
fisr s, ^ p A^fbiao^^cf* otitic r «a*s 
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(ST O . Stt*«ffiK:M?& p AIMt»»©SUi#£lS 

[ooo7] icit?, mm&mmz. tc t z.ixmmm 
m^m ^ * a s tc^t i> mmz ftr t» 

(C«n»<4<rSSBS1U»t Ccffiffl-J- S fflfil CC * 4 . L * 

/J^©*HS-C«, C r : 2 01t°/o«±, N i : 1 8 
M%fil±*^tf S U S 3 1 0 Sm<DWif&i$£. Incolo 

v 8cx«Pa)iH^#^ttfla3ft'rc»S3&s, ^^ccitt1iB"C* 

& T 4> , 100^0^8 0 0 B^OttRRRfttCtt 
«Ji«iB"Cilft3Hft^1ftUSft. HJ(fa«4ilt©f 20 

[0 0 0 8] — # % C : 0 . 1 II°/o^T, Cr : 17 
-2 311%, N i : 8-2 911%, N b : 0.1 — 
0.411%, TiStf/XliZr : 0.0 5^0.31 
S%, N : 0.02-0.0 511%, B : 0.0 0 3- 

o.o iw&%*^t*m&mmmm&mm2tixi,>z> 

(W5 - 3 3 9 6 1 9^MR) . »«*ft/c«*45k 

ssfflSHw, ^ y - ^»aRS8tK. »Mttt«:«ft, mm 
fc<&9, sec fc*. 

[0 0 0 9] 

W«*fBrH-r^<*ffi3ft/cfc©-C*0. Waflfrfttt, 

[0010] 40 

^T4ttSlS«JSJS«*40^&< ifc— MUCK. C : 
0 .0 2-0 . 1 0HS%. Si : 1 .5-2.511%. 
Mn : 2 .OJtHWUT, P : 0 .0 4MW*{5lT, S : 
0 .0 2KI%«T, N i : 7 - 1 211%, C r : 1 
5-2 5MlS%. YRe>'R EM <»±Sfg«> <DimX 
«2«£U: : ^ItrO .0 0 1-0.1 WM%, N : 0 . 50 
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0 2-0.2 0 ft®% . glSP^UKWtc F e ©JfflfiJt* & 
^-Xrt-{ h^^f->UXJH3&^ffl3ft^ 0 COt 
-Xft^F^f>l/Xi(.J, EKNb:0.0 5- 

0 .5Hfi%. T i : 0.0 5-0 .511%, Mo : 0 . 
1-4 .011%, Cu: 0.1-4 .0 81%, A 1 : 
0.0 1- 2 .511%, Ca : 0 .0 0 1-0 . 1 11% 

[ooi i ] «s«»w^iistt-rs*»fs«» 

BSWfW)^ft< <b4>— SPCC«. C : 0 .0 2»fi%W 
T, Si : 2.5I1%«T, Mn : 2 .0S1%«T, 
P : 0.04 Sa%«T. S : 0 . 0 2 f?S%«T. N 

1 : 0 .6»»%fcTF. C r : 15-2 5Kfi%, N : 
0.0 2M&6JHT, Al : 2.5-4.011%^ 

>U^M^ttfflSfti. CCD? ^ ^-f K^-r>UXf@ 

ra. mccyro'rem (ftijRfijn) ©iax«2aa 

± : ^ItT 0.001-0.1 11%, N b : 0.05- 
0 .511%, T i : 0.0 5-0 .511%, Mo : 0 . 

1-4.011%, Cu : 0 .l-4.0Bl°/o©iaX 
«2«fel±*fitrC <L#"C*S. 

[0012] 

[jSJ6©»8l] «Sf4?kJ(S«:tt, HI, 2Cc^fJ:o^ 

«<?©^^^3QD6ftrc»a. H l ©i8»4*K« l o 

(J. 9\-m 1 la, rttSl 1 b, f^)il1_h« 1 1 c, *MSLh 

tsi i d^b^^it i i©rt»tcftHS«i 2*mm 

ltt^ Q £Hffl±«l 1 d«Ctt. BMKI4AP1 le, S 
RtfxffiPl 1 f tfHJPSJret**. TJUS^teffljsSi, 
fcNi, RuW<DStK*B«ctt, 3fcSf«l 1 <Z>rtfif 1 1 
b ^MM* l 2 <Lor Q 1cc^tB2ft3 e 5fcWtt l i <oi*HPiJ 
*£«CC««#*«1 3#»A<*ft, K^'Xf 1 3 <D 
Tmc^—r 1 4#K*S ftr ^-^«B4B. £ 
«At;<-tl 4tCa»ALr^-^«f4B*«8«Sl± 
£<, «S«l^»l 3^KK^S3§1 

5CCzg^ft, »HftH«c*ttI«H//ca. Ki^f 1 

m^ft^o 

[0013] y *>«©«{t**3fi«« (/m^*4R) 

*»,»<bJfc(cM««4An 1 1 e*>6«»aSt«l 0 
OrtSBCCSASft. afl»3ftTC*55fi[»jttJ«c t<Offl& 
tCcfe*)tt»3ftS. ^Stlx/cKH^F«. «a«i 1 
O^IH 1 1 a iMSK® 1 2 ©WK*43S«#X8fcR 1 8 
SrSra»^tHPl 1 f^e>K0HJ3ftSo 
S10W. ?fcHMffil c ©tBPSg^ 7 0 0 Q C i «c sis 

asfflaraesft-s. **-A/««©*ji,it#2 . 

5SK©H0Bf4R«r»jrr*4. *»tt7 5«, -fit ft 
0%. ZlfflMt«SR«l 0%CDH4M^FW#6 
ft 5c tttfttfcKei 0«:««W-««|it©^%. J<0jK«4 

ifi&gm v l tc * - 7, t- -r a h m * t > u ^ i@ r 



5 

1 3 , mtfmxzm i §<o>pu < t t-fli^jwra 

[0014] H2©*R*«ttB82 Ott, ®Wf&M<DmM 

ec ffiffl L fclfi* * 3M «rt «±»* 6 9F £ * ^ 
y'Tb*). fWMnAn2 1 e. 5Mf#XtHP2 1 f£4> 

£ 0 8»f2 l©jft»2 1 a£rtff2 1 biOHHCftlt 

tCzgA B £ $ ti\ 

«. *^<b«^C^I4AP2 1 e^6«*4»H»2 0 
-*T3M»3ftS. C©»f8W|2 0m SfcJMMIc 

[0015] *R*45fcStS2 0©*J&«»©5 5. M«4 
R, »JI*7XF<tSftM-£»K«2 1®W< <tfc— « 

2 3 <Dd>tt < £ fc— »*s**W"C«3E-r-S 7 x^^hf 

[ooi6] fjmtw, «Ks^nsti«aHuc4i 

iS-I^U/cfSf, HOftftR. aK#*FCclgttrr* 
HKit*©*J>tr < £i>— mmfc&i&CDX-XT-i- 4 h36 

ittt<E>4>& < i t— W«CF»5BIIl5fc©7 * 3 h^^f > 
U *«£fiWB-r 4 <!: * , Wl »»jfi»«:ffiJfJ L /ctl^CC A 

[0017] iwr. zmtf* fcobs *i*«jS8m* 

0.0 2-0.1011%, Si : 1 .5-2 .5MB6. 
Mn : 2 .0Ii%«T. P : 0 .0 4Jti%«T. S : 
0 .0 2MM%MT, N i : 7- 1 2Hi%, C r : 1 
5-2 5Sl%, YRO'REM <«±SHkK> ©1«X 
tt2«fcLb : ^K'O .001-0.1 Hfil%, N : 0 . 
0 2-0.2 0 SKWtfUHWK: F e <Dffif#£4> 
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Nb : 0.05-0.5 HS%, Ti: 0.05 — 0.5® 
M%, Mo : 0.1-4 .0 81%, Cu : 0.1-4.0 
mm%, A 1 : 0.0 1- 2 .511%, C a : 0.0 0 

i-o.i mm%<D i «xtt2«tt±*$*-&Tfcft 

C : 0.0 2-0.1 0S1% 
10 jB«^©l^±«Cll«ittdAflt»-C*0. 0.0 2 

%«±-c»arfij±ja**«Si*K:a:S, L0»u o.io 

K«%«rjfflilSaMlJJiOC*tft*n4<!:, ^b«J©Wffl 
KfiHT &Kf t^S*g*fcXfl#<D fcf- K«Mi«rt*£ 

»*Ll»C^W«OttH«. 0.04-0.08 

Si : 1.5-2.5 lf°/o 

9 . 3.5 SS%fcLh<0 S i ffi»nT*««BMfcSH«K: 

1>S i $Wffl©iEH('i. 1 .5-2 .011%t'|)§ 0 
[0019] Mn: 2.0 

30 4o #£Ll»MnSW«©i8Htt. 0.5-1.511% 
P:0.04 8IS%«T 

ttl?CC«*Tl/T«UfflJjpXtt*fiT31±S. CO J: 

O±l®*0 .0 4MS%tCl^U/c 0 
S : 0 . 0 2 

4o Z<Dtc&>. SdW«©±H* 0.02 MM%icfx/E 
[0020] Ni : 7-1 2®ffl% 

1 2MS%^ritax4N i Miri^-Xft-i hiji 

te^mmmmTT&c mis. w«Rttcciwo-c». - 

50 l»CC«3H-*N i aWm{Jil^±T5^\ 7 0 0-90 0 
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u^ B i^mMommit, i o-i 211% 

C r : 15-2 5Sfi% 

ScDiSffl^ 18-2 2Bl%r*S. 
[0 0 2 1] Y^CN'REM <#±S£JS> ©1«X«2 

aa± : *«"c 0.001-0.1 mm% 
*».*BrtbSH»+ row* - ;u§ijjittt£ ^i_b 3 -t* £ 

tc wsii £ . ®ia r * o r & it x >r - 

ttYRtfR EM© 1 iXtt2«H±* 0 .0 0 1 lf% 

4 j& x £ is* j^ntiiu o x mr$ mx^cmm «*a« 

"To REMit XitffKC«Y-&£, LaM, Ce^ 
^ vis*. J 5)1 (La, C e, Nd^tf) tL 

xmMzti&c tifi&\,*ifi* mmw-mxiiiAmcm-? 

55c*r*ti«J:C». YRO'REM©!fiF$lc4« 

0 .0 2-0 . 1 Kfi%<DifiH*C£>£« 
[0022] N: 0.02-0. 20 «M% 
*-*?ir4 h^*f->UXSJ©igffi^K*±#?3tf £ 
±rig^^MK^0, 0.0 2BI%«±©NS 
fit Xfittff JbJ¥3aA*iRVti: & £ . 0 ^ L . 0.2 30 

l?B*«3HtiS. *?* Ot»NSW;K©KHtt. 0.0 5- 

o . i 5it%r*^ 0 

N b : 0.05-0.5 SM% 

£*{cts d rasas nss4is»r* o . c^Kir 

K*±#3ttSC<fcCCfctt<. C©<fc^ttffifflW. 0. 
0 5WS%<DN ba»nr««oc*fts. L2>>U 0. 5 

©a Mas an » . a *b<d£Bo * isii 3 # £ jsh <c & & * . 

[0023] Ti : 0.05-0.5 MS% 
fiMSOClS G xmiM 3 #i S*&0E^-C* 0 . C £@aE L/ T 

r. t i ii&Jnrr £ti£, 0.05-0.50 ms%cdj6 

HtCT i 

Mo : 0.1-4.0 mm%. C u : 0 . 1 - 4 . 0 m&% 50 
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cu©a*jaB»n«, im^* h^^i+^^or^ 
zcx\ Mo&vcu*»airs»^. ^tt-eno.i 

-4 .OHfi%OlEHtCMoRO'Cu(DgWfi«:Sa?) 
[0 0 2 4 ] Al : 0.01-2. 5 »S% 

otxmcmnu^mxh^mm. m\mmmm?mm 
x&&u<MomitmcmmwzRitt 0 tcx\ a 1 4 
mtt&zmis. o .0 i -2 .5Mfi%<2iGffltcA i 

Ca : 0.00 1—0.1 MS% 

t&mc& c xmm 3 n s^*jsE»r* 0 . r e m i mi 

»flj«i»iBanxttcc«faB*a«rfc«&, c a *»»p-r 
*j»^cc«o .0 01-0.1 nm%<Dffimtcc aMt 

[0025] t-Xrt-f K^Xr> UXlHCC^^ns 

ffe(DJS»« , -ctt«FCc«5E 3 n & fc « 4 1 > 

— «Wtt^tt«J5n3Rr*-6 0. Sn, Pbf(« 

_WR£0 . 0 2 SnMPbOi^O.lfi 

SCi«cior J»PaflPXtt^S»tt*«— S <b » u ^ )V 
tc«IJ*3*i4. *fc, *WJIftIXtt^Wtt©tt#w:W«ft35c 

rtt. *»wr«i9cc«3£3n4fc<D"C««c<, £*cc 

[0026] j^s^'x, ««sw^w«:ai3Jh,saijS« 

t*CD4>&< i^— SBCCCS, C : 0 .0 21f%OT, S 
i : 2 .5MS%«T, Mn : 2 .0»i%ttT, P : 
0.0 4Mi%«T, S : 0 .0 2Hi%«T, Ni: 
0 . 6 »m%&LT. Cr: 15-25 »fl%. N : 0 . 0 
2IS%«T, A 1 : 2 .5-4 .011%^. .^gp 
AmWM CC F e CD^fl/$ ^^07x7-1 F^f>bXi 
^ttffl3ti-S. CO^x^-fHR^^Htt. MIC 
YSO'R E M <«±S&« ) CO l fiX(i 2 ««± : 
"CO .0 0 1-0.1 MM%, Nb : 0.0 5-0 .5 MM 
%. T i : 0 . 0 5 - 0 . 5 Mo : 0.1-4.0 

mm%, c u : o.i-4. osi%© i ax«2 fi«± 

[0 0 2 7] tUT. ^^^^ h^Xf>bXl^ti 
C. N : 0 .0 2MHs«T 

iS>^^:/g O [^J± 6C W;tfJ!l tt^&fiR^ "C * £ # . tcs $ 
n^, <t 7 * 5 h«*J^K3e«:ft 0 , MK&Btfbl&Pffi 

r-r^o c, n«. att<oftixtt*>ffi[»ttK: i>m&mz 
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2 . 5 MS% (iff* 0 < « 1 .0 11%) CCIS^ U/c 0 
[0 02 8]Mn : 2.0 Mfi%WT 

2 . o ms% (st * o < « i .o tc^s-r-So 

P : 0.04 li^T 

[0029] S : 0.02 «1%«T 
PiH««:ia«l«©s^**tiS<fc, iifitt, HlKSIt 
fbttamMtr*. c©*„ S$W»ttiSt»«i*»*L/C» 20 
<DT±R* 0.02 MxCCKE Lfc. 
N i : 0 .6RSSWT 

i mm*? htBfc^SBEfbU iffiSBtfbtt** 
fb2tf& 0 Sfc. JH*4«^*«ftfc«{>. $mnxh£± 

C r : 15-2 511% 

<ktt*li6B-rafc«)CC 1 5 WS%K±©C r 30 
Si, alMb*4 7 5lfcfb#£C*T<ttS«Mc. fH 

Hojpitt. Kawtttsefb-ra. crgwt«, »* 

0<«1 6-2 0MM^$MT5M^2ft£ o 
[003 0 ] A 1 : 2. 5-4.0 KS% 
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SOA 1 €raSflnrSi. aJ3fefb*>4 7 SWb^ffiJtS 

tt. »S U<«2 .7-3 .5Hfi5a©IBH-CjSS3n 
So Y. REM («±ffl7ES) <ZM 2 «J£J± : ^ 

ItT'O .0 0 1 - 0 . 1 M«»2*(Cl£DriBftIS*i4-& 

#-T£fPffl£MU 0.0 0 1 K«5«±r*tt0»**iS 

<9T\ Y, RENM)P*»J!lp-r6»^K:B^lt«*«©± 
R* 0 . 1 HS%K:KSTS. 

[0031]Nb:0.0 5- 0.5 9*%. T i : 0 . 0 
5-0.5 B1& 

Mo : 0.1-4.0 11%, C u : 0.1—4.0 KS% 

fgnfe^s^je^r^s^s^^T'*^, n b . 

T i *sC*B5ELT»ttj*«fttt. iK»?SK 

Ci, Mo, Cu^WSSSR. WAtt<Dtt#CCWJ!(l«CC 

S 0 C4l6-^JiS»©«lna*»B. Nb:0. 0 511 
%fcUL T i : 0 .0 5Mt9dW±. M o : 0 . 1 Jt«x« 

i cu: o . i wwL*&.±.r<mti2>f>K &mft<D±mm 
z m x. r Msira l r & f t»c n£ o 3ftas»« w 6 n & t » . 

[0032] :7*^ h»*^>U*S«c£Sft£fBs© 
«W«C^Ftt«!7C*-C* SO, S n , Pb 9» °Jh!§&PM 0 
0.0 211%, Sn&tfPb©±R£0.lStS%icS: 

irae»tirt^Mg, b, c o^cd^.#ccp^ut(^ 
jasastti-r s c t i> pj#g-c & s . 

[0 0 3 3] 
[0034] 



(7) 
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No. 




C 


Si 


Mn . 


P 


s 


Ni 


Cr 


Y, REM 


N 


Al 






1 


0.06 


1.7 


1.0 


0.03 


0.001 


10.9 


19.8 


0.04 


0.14 




Nb : 0.1 


2 


0.07 


1.8 


1.2 


0.04 


0.001 


11.8 


24.3 


0.03 


0.15 


0.1 


Nb : 0.1 
Ti : 0.3 


3 


0.06 


1.8 


0.2 


0.01 


0.001 


7.3 


15.4 


0.04 


0.09 




Mo : 2.1 
Cu : 3.2 




4 


0.01 


1.5 


0.5 


0.02 


0.005 


0.1 


15.6 




0.01 


2.9 




5 


0.01 


0.3 


0.4 


0.02 


0.007 


0.1 


18.9 




0.01 


2.8 


Ti : 0.2 


6 


0.01 


0.8 


0.6 


0.01 


0.002 


0.1 


18.1 


0.04 


0.01 


3.9 


Nb : 0.2 




7 


0.05 


0.3 


0.9 


0.02 


0.001 


31.5 


20.5 




0.03 


0.4 


Ti : 0.4 
Cu : 0.4 


8 


0.05 


0.9 


1.5 


0.02 


0.002 


19.5 


24.9 




0.02 







[0 0 3 5 ] c«B4?mi«a ) m i <o% 4 ^<omA^m ffi2 i b , mmmxn 2 1 e , &m*?x&n 2 1 f &m 

Bior*o-c. &wwi lwm^iia, ft mi-3<DX-xy-j-j h^f->ux§rc\ mm*** 

m\ ib, rtfs±tgi ic, 9\>m±Mi id. mumx t2 3©-»*«i4^607x7-f 

□ lie, em*/* men 1 fsy«t«t 1 2*shii rfpnu t i GmmvmmmmD^m^iLxtco & 

3, 6«Ma4 -6CD^x^^ h^Xr* -A/K*6D-tJWt : JR2 .5. SIEfiJK <5feSM4jKc 

>l/X«rcfWL. T I GS«-cj6Bf4ttHSACCffl^i£ ©tHDfflS) : tt7 0 0Xr«f4&K8D 

rtc 0 &mmc&mLtcz^yiszm<Dmmzm2<tc^ ty$>%8jiuc. ^ccfe/c&sttxii& xyr 
■r. x?-j±/mm<D*Mt : ^2.5. jns&jK 30 1 <?hs2 1 a, i*g^2 1 b) , xyrm (jR«f*A 

KttttcOUDUft) : tt7 0 0 •Cr*B»3([R»A*ii D2 1e, 5fc»;tfXtHP2 If), I'jTIV <«SSI#X 

«C, x'JTI (WIS lib, |*3M5±« lie), X'J7 [0 0 3 8] C«S*4Hfe»SE) SS«2 1 £«fj£*r&^ 

II (ttffiVl 2) , xyrill 1 a, *HS±« M52 1 a. KHBf4AP2 1 e, EA»#*ffiP2 1 f tciH 

lid. hhbhapi i e, au//*iani id. x miommm^m^^mm. wm?mmvtmmc 

yrrv l 3, «»SWxf i 6) c'itcj^ ur«tt»KBE*»»bfc. Bt;ftfrTr*W*»»S 

JtCDflg, «K«rW5ELfc. E&>ltfcilKlfc1& §i'J7I, III, rvCTitcRA 

[0 0 3 6 ] (i8B4?ft»SBD SicHB 1 1 tflMt-rSJ* ©fig. BtK49E£0fc. 

IB 1 1 a , 9m±]R lid, mJmMKU 1 1 e RZHm [0 0 3 9] C«B«MIBF ) »OTf 1 1 *t8fi£-r4J* 

*/*tfiPM f *IB«7©iSJ»»r»fiE0/c«^«. UK 40 jSl 1 a , rtfifi 1 b, rt@Lk« l 1 c, *HB±1S 1 1 

»»lISA4H«(Cl/r«!;»*||SB*«liRL/c. Hi; d, MB5I4AP 1 1 e, »»//*ffiPl 1 fM«if 

*ffTr«»»JtSB*i!iHfflHELfc« % 8x'J7l> 1 2 *««7©iSfJft»r. SMxf 13, 

IVC £ KBAcDgR, B?a*H« l//c. g 1 6 *fHS 8 ©IfjfciHrft*! L fcft*$KfcHS F £ . » 

C*»«Lfc. BCftfrTt^?)WSCfcittl«EL CUSffikHSG) 5MIS2 l*«^r*51-W2 1 a. ft 

fc». &x«jy I^-ivCifclWftOgR, g2 1b, DW!Sf4AP2 1 e. «R#*ttiP2 1 f*» 

fc- as oiiit, «BS8**^*2 3 sis& ma 7 ©was 

[0 0 3 7 ] CB»43fc»8D;) H2co^^ycD^4^H IHr ^SSb/c^fifHAMggG^. ttttttflfSA ^HDftft 
g|20rAor. tt«*2 l*«fiW*>HW2 1 a, 1*1 50 Tr««jIIEL/ca. *x ijr I -ivCi CcRftOg 
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[0 04 1] BXK««fc«SI4ttf(e*»B*0. 9ta5Vl 

fc c KBd«^<0*S». Jl£ 1 0 0 uma±<D7imm%il 
Xtt«^«tasn/c*>©S: rjlfg^J t 1 0f*fft%« 40 

[0 042] JRffi^R. 5JOt^F«:«r6»ia©^ 50 



fc«St4«»KSB, Ett. f5J*i©x',l7 I-ivrfcBMttt 

f 1 3, 2 3) ^ii4(D7^7^F^7*>U^ir 
raBOfc«ttSJMCtt. fqtKOx y r I -arcfcttft 

[0 04 3 ] Cft(C#0. /RttWR. »Jt^F«:»r 
^WWM^srt^^fflsnfcxyT i ratals 
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[0 044] 



i4 ffptt flfl 




x'J7H 


xyrm 


xy 71V 


A 1 


o 


O 


O 


O 


A-2 


o 


o 


o 


O 


A3 


o 


o 


o 


O 


B 


o 


o 


o 


O 


C 


o 


o 


o 


O 


Dl 


o 




o 


o 


D-2 


o 




o 


o 


D-3 


o 




o 


o 


E 


o 




o 


o 


F 


mt 


mm 


o 


mm 


G 






o 





(0 04 5] 30 

mm /c^^ffTr^t*f^ # c o r 

111] *S*4«»S©f»jfi*7S-r«WSH 
[12] flS©ttS*4tt»S©*iS4^"r«IBia 



11. 2 1: 



10. 20: «S#4*Sg 
la, 2 1 a : *f« 

lib, 2 1 b : rtfgf 1 1 c 

Slid: 1 1 e . 2 1 e : fWMUAH 
f . 2 1 f : «K#xan ftt&« 1 2 : 
2 3 : m&ttzm 14, 24: 1 
5 : fl&«;tf*jfcK 

1 6 : ««SWxfi 1 7 : ««fflW^fflD 
8 : B«#*%18 

R : fWMU F : B : ' 

W : A:^M c : EfeSMtSK 



1 

1 1 

1 3 . 
5. 2 

1 



(10) 



1$i2 00 3- 2 8 6 00 5 



[HI] [12] 




(72)^^ FIB iE3^ 

C72)»w# f*oi mm 

F 4G140 EA03 EA06 EB46 



